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reducing the expression of VEGF, TGFb1, TIMP1 and TIMP2 (p < 0.05).
After encapsulation in alginate for 1 or 30 days the cells were able to
differentiate in adipogenic and osteogenic lineage although after 30 days
in alginate beads these capacities were diminished.
Conclusion: MSCs maintain their immunomodulatory properties after
encapsulation in alginate beads even after 30 days, although their
differentiation capacities were reduced. These results support the
possibility of a safe and durable way of immune modulation in the
joint by introduction of MSCs encapsulated in alginate beads.
Fig. 1. MSCs gene expression of IL6 and IDO after cytokine stimulation in
monolayer, alginate beads after 48 hours preconditioning and alginate
beads after 30 days preconditioning cultures. BKI, best keeper index:
GAPDH, UBC, HPRT. ***p < 0.001; ****p < 0.0001.
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Purpose: Phosphatase and tensin homologue deleted on chromosome
10 (PTEN) was identiﬁed as an important tumor suppressor gene. PTEN
is second most frequently mutated gene in human cancer after p53. The
function of PTEN is one of negative regulator of phosphoinositol-3-kinase
(PI3K) signaling. PI3K pathway is critical for cell survival, differentiation
and matrix synthesis. We have reported that apoptosis by shear stress
in chondrocytes was dependent on p53, but the functions of PTEN in
chondrocytes are still unknown. Therefore, we investigated the function
of PTEN in chondrocytes.
Methods: NHAC-kn cells (normal human articular chondrocyte – knee)
were used for normal chondrocytes. Chondrocytes were cultured on
silicone chambers (STREX, Osaka, Japan), and stretched at 5% and 10%
stress for 24hours by pulse-motor-driven stretch machine (STREX, Osaka,
Japan). In order to inhibit the function of PTEN, PTEN siRNA was
transfected to NHAC-kn cells by lipofection method. After tranfection of
PTEN siRNA, NHAC-kn cells were applied 5% stretch stress for 24hours.
Further, chondrocytes were pretreated with PI3K speciﬁc inhibitor
(LY294002) and were applied at 5% stretch stress for 24hours.
The expressions of PTEN, p53 and type2 collagen (Col2) mRNA were
analyzed by real-time PCR. The expressions of Akt and phosphorylation
of Akt (pAkt) were analyzed by Western blotting.
Results: The expression levels of p53 were increased by stretch stress
in a stress dependent manner, but those of PTEN were not changed
(Figure 1). The expressions of Col2 were increased by 5% stretch stress,
but were decreased by 10% stretch stress (Figure 2).
After transfection of PTEN siRNA, the expressions of Col2 were increased
and were much more increased when 5% stretch stress was applied in
comparsion with control siRNA(Figure 3).
The expressions of pAkt were inceased after transfection of PTEN siRNA,
and were completely blocked by LY294002. The expressions of Col2 were
inhibited after exposure to LY294002.
Conclusions: PTEN is one of the most important tumor suppressor like
p53. We have reported that p53 was increased by shear stress, but
PTEN was not increased. The function of PTEN depends on its abundant
expression. However, p53 acts emergently when DNA is damaged. It
might be thought that the roles in chondrocytes were different between
PTEN and p53.
Zhang reported that Col2 expression was regulated via PI3K/Akt pathway.
We conﬁrmed that the expressions of Col2 were decreased with
attenuation of Akt phosphorylation when PI3K activity was blocked
by LY294002. Down-regulation of PTEN expression increased Col2
expression with activation of Akt phosphorylation. Therefore, PTEN
regulates the expressions of Col2 by inhibition of Akt phosphorylation.
In conclusion, PTEN might have an important role in cartilage repair by
regulation of Col2.
Fig. 1.
Fig. 2.
Fig. 3.
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Background and Purpose: Acid ceramidase is a key regulatory enzyme
required to maintain the critical balance between the pro-apoptotic
signaling lipid, ceramide, and the pro-survival lipid, sphingosine-
1-phosphate (S1P). Several recent reports have demonstrated the
importance of this lipid-signaling pathway for normal cartilage
homeostasis, and abnormalities in this pathway have been associated
with several degenerative cartilage diseases. The purpose of this
study was therefore to evaluate the effects of human recombinant
acid ceramidase (rAC) on the growth and phenotype of primary and
mesenchymal stem cell (MSC)-derived chondrocytes, and its potential
use in cartilage repair.
Methods: Primary articular chondrocytes were grown with and without
rAC, and the expression of several chondrogenic markers were analyzed
by western blotting, immunohistochemistry, and/or qPCR. Safranin-O and
Alcian Blue staining also was performed. Similar studies were performed
using bone marrow cells, and the effects of rAC on the production and
